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2002-354341 ^ ^- v : 1/ 

[»*^U 2,2'-lf^[H'^(3,5-> ? -tert-y^;V-4-^ f^v7x^V)^7 

[ft ^ 3 ] a^fcjK**n « ^ i %m<Dm&&mnito 

[0 0 0 1] 

im* <07&f*mEu& ^mm %mm t % » & . 2, 2- - *r * c e * (3, 5- 

v^-tert- ^f - ;V-4- ^^y7x-;V)^7^;]-U'-et7f;^ 
[0 0 0 2] 

fo^K^X^ *#Stt*^7r/i: LT2,2'-lf^ (y7x-m7^) - 
l,l'-lf^-7f-;V (mT> BINAP riWBSfiTV** 

&Kfc&^xmm-c&2>zti>mm.zti> m&M2w±^ 2,2'-e* (3,5 
a tt##*0 h 7- )\> (oyf^Mjt k & ^ xmm x$> & £ t m am, $ nx v 

o 
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[0 0 0 3] 

ij#P*P863-63690-S§-<2r^ 

#^¥3-255090-t<&^ 
[##lftf 1] 

Handbook of Enantioselective Catalysis with Transition Metal Compounds, 
VCH mmtSkft, 1993^ 
[0 0 0 41 

i^mtm^L x a t 

[0 0 0 5] 

[nun * htz$> <D^m 

*§&W%t> TIBOm^-e^^ *L&2, 2' - ex [If X (3, 5-v-tert-7^;V- 
4-^F^y7x-;V)^7^Rl'-lft7f;i' (J^T> ^fb-frW(I) tm&t 

Hbl] 
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[0 0 0 6] 

C 1 3 2,2'-e^[e^(3,5-v-tert-r^-;i/-4-^ h ^ y7x-;V)*^ 7 y ]-l 

[0 0 0 7] 
[0 0 0 8] 

Kb 2] 
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ffr&«KII)UU Vv-i-A' - 4"? - -^5^hU-> 33^, 3690 

^k-fe'J^A^fflftfi, 4b^%(n)i^;vKttLTm&v*L6^e;K #f i t 

7fc5frf fc 'jf-)A7;v^-)A oiEE* li, -fb^tf (II) 1^6 ;v frc^f L T&0. 25 * 

£tfbJc388 (#L ^*^>> ~>*n^-»j->&^) , 75 KSH (flU 

N,N-y^f;V^;l/A7^ K (DMF) „ N,N-v^ ^JVT-b h 7 5 h\ N-^f;Hfn 

-■r;K yxf jVx-fiK ff7tKn77> (THF) > l,4-^*^-9"> % 1,2 

%>o £ t L< lix-t;vS (flk vMV7°Dtf;vx-f;K yxf;vx- 
t-;K xh7HKn77> (THF) , l,4-v^-^-9->> 1, 2-v^ > 3r vac? 

R^K*5*t£&J&iaK*±. ^-20^v^L50 < C, fiFf L< tii&-10&v> L35T:-?? 
£>&o &Rj£fc:mt&KJfcl$WW:, &Jl&v>L48B#F^ Ut L< «^jl^^L20B# 

[0 0 0 9] 

<b#^(IV)(i. g^^JO^^ Mtffh^Kn'/Vir-X, 31^, 985 
H, 1990^, ^-y • ir-if—v? ■ tr^A 5S%, 1945K, 

im&mKtim.<D-%&K$tvxwk"e$&o z<d£ok LT#f>*LMb£*(iv) 
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(I) f±. ft-g^fr (III) >f k^fe (IV) £ , T ^ > $S X y * )vtm&& 
/Bv»S>*L* rT^Vj tLXit, U-y7fey^D [2.2.2] 

9 y (>&fS; : dabco) . h y xf^r 3 v e^^^r ^ h y 

Mo^) rr/, by (n-^;v) rs>, i,8-vr-»f tfv^n [5.4.0 
] -7-^>7*-fe> DBU) „ f K5^f^ifi/>yr5 s A ^^f;v7- 

y>> l,4-v^^;nf^7 l-^^/utf^y l-^f;vt'nVy^ 4- 

^^f^r^y^jyy, tf y yxf^r ry^^r< >i^|(ff> k 

2>o i©HifiL<lil,4-^7ftfy^a [2.2.2] hy-x^r 

,4-vT^tfy^n [2.2.2] 

fflv*t>^ r-y^-^MSftJ fcLtli, NiCl2 • tf^ (y7x^^ ^^"7^ 
^Ci_4r;V*>, NiBr2> NiCl2> NiCl2 • tf^. (^7ix^) *X "7 >f — ;v~7 jc 
n-fe>, NiCl2 • tT* (h y 7xx;V^7-f >) . Ni • f- h y 7x- 
;V^^7-f Ni • t- h 'J7xx^7 7^ K Ni • ;l/tf 

* (h'j7x^;V) ^^-7-0, NiBr 2 • tT* (Pj7iXj^X7^) „ Ni- 
fcf* (l,5-y^nt^yx>) % Ni-fcf* n^>* >^~;V) „ Ni • fcf 
^ (jc^;Vi/^n^y^^^;i/) „ NiCl 2 • >^ f^fyx^A NiCHF^tfc 
}iNi(PF 3 ) 4 ^ WW hth2> 0 %frT*1>>, NiCl 2 - tT* (^7x-;P) **"7^ 
yC^T;!/*^. NiB^ NiC^ NiCl2 • (y'7x-^) *^7-fx;l/7x 
n-fcy, NiCl2 • * (]> y 7xx;v^7-f > Ni • fh7^ 7xx 
/U**? -f >\ Ni • r- h 7*7 Y 'J7xx;v^^7 7^f h ifctiNi • v#;i/**- 
;Vkf* (f'J7xx;v) Lv\, fcf)^»t> NiCl2 • tr* ( 

V7xx;v) **"7 4 7Ci_47;i/*>^Wi L<> # KNiCl 2 • tf* (y'7 

[0 0 10] 

ft^*(ill)o|6ffl*i± % 4t^(lV)i*;w^LT&j2&v>L5*;K SFiL< 
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7 5>ottffiili, ft^(IV)l^;wc#LTft2fcv»L10*JK fftKlil^ 
-y^M^^fflite. ^tKlV)l*;Wc^LT^0.0l&v>Ll0^e;K jf 

N,N-y^fWM7^ K (DMF) , N,N-v^ f;i^T>t h 7 ^ K\ N-^^;Vtfn 

»;k>, i,3-^^^;v-2--r > SffiMUfcfbkSM (flu h 

x;K 5>.x?-/l/.x.— t/k Th7tKn77> (THF) , 1,4-^^-9-v. 1,2- 

l,2-y^DDxr A Htt^fUfeJlfSlftif) , 7^3-;vi 
, h „ ^;i/^^yKi (#!k y7f;w;i/^ 

Km 'j>»7 5 m%i?~?&2>o zbKi&tL<i*T< \?m 

(N,N-^f;^;VA7 5 F (DMF) „ N,N-^f ^7-b b7^ K\ N->f;m° 
n V K>\ 1,3-v^ *-/U-2->f ^ W) yV >) -e&& 0 
WiKlBl'&lfZKJfcffimZ, 1*730 &V>L180T;, £F2 L < te&J80&v*L120r-e 
MaSK^t&aSBfF^ **jl&^L240B#P B 1, £f£ L< te**j24&v>U6 

[0 0 11] 

*IPJoM^^i£#K;j3tt& rmm&m} tit, Mz.i£, nv-7A % ;V;r- 

"7A^ -f^^A, /n'^v^A, ^>y^;V^^tf fettle ^K^Oy-)A^ 
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[0 0 12] 

H18#> ^a#«#t#> 339~344M^ 1991^^SB«c0^ffi^^v^ 

(J.Chem.SocChem. Commun.) „ 922M> 1988#tc|B|R^)^H^v^ 

CRu(cod)Cl 2 ] n b h U xf ^7 5 >^4T, flnf&M 

V -9- xf^ -(J.Chem.SocChem. Commun.), 1208K> 1989^lCffi|g<7)^^ir^ 
ot\ CRu(p-cymene)l2 3 2 ttft^tl'Vix^;-A'itit 

in&*#1- £ £ t K X ») «fti- & £ § & o 

M-(J.Organomet.Chem.K £428^ 213K, 1992^^|fl^0^tc^oT. 
<k#»(I)fc [Ir(cod)(CH3 CN) 2 ] BF4 -f h 7 t Kn 7 =7 KXffiftT 

Wjl-tJ -(J.Am. Chem.Soc.K 31113%, 9887M. 1991^-^fSmo^^^o 
jb^t (I) i: ^ - 7 'J ;v/n s 7 y 7 A ^ n 'j K &BU&it L#> & £ fc id J; MM't 
%>^t &X £ & o 

-y^^«flc«r»J61-*»^, B*fl#&« (&#) rflMJKftttfl&ll&J 
Hl8%, fttit&JKttfc 376K (199130 tCfB^^^lC^oT. ^-8^(1) 

[0 0 13] 

&fS#t#<05$«K Lii^HjO^^(I), cod(il,5-i/7n^-^^^> N nbdfi 
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CRh(cod)(L)] OTf, Rh(L)CU Rh(L)Br, Rh(L)I, CRh(cod)(L)] BF 4 , [Rh(co 
d)(L)] C10 4 > CRh(cod)(L)D PF 6 , [Rh(cod) (L)3 BPh4 . [Rh(nbd) (L)3 BF4 
. (Rh(nbd)(L)) CIO4 , [Rh(nbd)(L)] PF 6 , CRh(nbd)(L)] BPh4 

CRuCl 2 (D] x . Ru(0Ac) 2 (LK CNH 2 Et 2 ] C iRuCl (L)| 2 (// -Cl) 3 ] , (RuCl(b 
enzene)(L)] CK CRuBr (benzene) (L) ] Bi\ [Rul (benzene) (L)] I, [RuCl(p-c 
ymene) (L) 3 CK [RuBr (p-cymene) (L) ] Br, [Rul (p-cymene) (L) 3 I, [Ru (L) ] 
(BF 4 ) 2 . CRu(L)] (CIO4 ) 2 , CRu(L)] (PF 6 ) 2 , [Ru(L)3 (BPh4 ) 2 
[0 0 14] 

Ir(L)CK Ir(L)Br. Ir(L)K Clr(cod) (L)) BF4 , [Ir(cod) (D) CIO4 , [Ir( 
cod)(L)) PF 6 N Clr(cod)(L)3 BPh4 > [Ir(nbd) (L)] BF4 . Clr(nbd)(L)D CI 
0 4 , Clr(nbd)(D] PF 6 , Qr (nbd) (L) ) BPh4 

PdCl 2 (L), U-allyl)Pd(LK [Pd(D] BF4 , [Pd(D] CIO4 . [Pd(D] PF 6 
. CPd(L)] BPh4 

NiCl 2 (L), NiBr 2 (LK Nil 2 (L) 
[0 0 15] 

mi±ztibKmfczti&i><DX'i±Zi:^ 0 *wmw*. m^t, iot;&^L35\:£ 

Y ;i/(lH-NMR) : DPX300(y^ y Jj -*±SSQ , ftU^m^M :f f7^W7> 0 
13 mm^m^^ MK^C-NMR) :DPX300(y;W;> #-#!!*)> rt^mtj® : 

cdci 3 o 31 ?mm%^m^^^ mk 31 p-nmr) :DPX3oo(^;vy7>-tt^), w-um 

: 85%H 3 P0 4 7jc^^o WMfrtif : JMS-TOOTta^M^ttiSOo : 530 (If 
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[0 0 16] 

##$11 

(S)-2,2'-H*X (MJ7Hn>^>x^t-W^fy) -1, l'-tf ^-:7^;v 
(S)-l,l' h-;i/(26.2 g, 91 mmoDOT-t h- h ';/l/(l30 mL)?§ig[ 

tf; P>(i9.5 g, 2.7 ^fi)*^ia*cinx.feo ^t4V7;^n^^>x 
;w*>m&7K#(64.2 g , 2.5 ^»)^5rr-in£, 5^^tiot:-e2B#p^^L7t 

o 31C^(100 mL)£2JDx.. ov*-ei£m^?-Ml30 niL)£Jnx.£#u ^^30^ 
M£L£ 0 £0£?&£^?i£U WTO^7X(50 mL)T?5fe^-#i. Mffijft«L/io ^St 
£iM y/nkf^—3r^(i50 mL)&J:D^teR(0.25 g) £JDx.60 , C-C3(>#»# 

g, JR^97% 
iH-NMR (300MHz, CDCI3, IMS) 3" : 7.33 (d, 2H, J = 8.14 Hz), 7.34-7.46 (m, 
2H), 7.57-7.63 (m, 2H), 7.68 (d, 2H, J = 9.09 Hz), 8.03 (d, 2H, J = 8.2 
3 Hz), 8.16 (d, 2H, J = 9.08 Hz). 
[0 0 17] 

##$12 

4-7'n 6-^-tert-y^;V 7— V - ;v 

[ft; 3] 



7^rf>#B^T\ 4-rn^e-2,6-y-tert-^;V7iy-;w(50 g, 0.175 mo 
L) & «fc Tffimti V *> A (96. 7 g, 4.0 Si)^7-frh> (750 mL) i&ifcfcflc&y ^ ^ 

^(38.6 g, 1.75 m-Mt)*22x;x~mz-tz^ m.mTxi3mmmtLfz 0 yfmmz 

mmZftJE'S&Lizo ^m-x^;i-(150 mL), 7jc(l00 mL)£jbDx., 
% ^a*?-7X(100 mLk 5%NaHC037K^^(lOO mL), 5XNaC 1*^(100 wL)X*M& 
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«B£«iU 9 £*Mfr64&(56.1 uMtt 4 ^)Wc 0 i|»95.2% 

1H-NMR (300MHz, CDCI3, TMS) S: 1.41 (s, 18H), 3.68 (s, 3H), 7.33 (s, 2H 

). 

[0 0 18] 

#f«3 

If* (S.S-v-tert-^;^-^ h^i/Vi-^) ^77^>tH^fK 
[ft 4] 



T;v^>#Hjo\ ^^y^AiiOg, 0.95 ^4)^3 i^i^a^^coTH 
F(50 rsLYmWi^m^mmW L/Co ##M 2 -C^Jjfc Lfz4-7* u ^-2, 6-^-ter 

t-y^;vr-v-;v(52 g , 0.175 moD^46 < c^v^L53t:-ej]nx.7t^ 5t:-eiB# 

mnWLtzo ov^T5rT-jEV ^fyxf;l,(ll.4 g, 0.52 ^*)^in£fc^ 5 
■C-eiBt^m#L/io 3t:T-7K(50 mL)£;tin;^ ov>-eh;Wc>-(50 mL), 6M-HC1 (2 
0 mL)£#nx./cm. ^«30^P^^L7^o M^ML, ^raS*7K(20 mL) 
. 5%NaHC0 3 7X?S^(20 mL). 5%NaCl7to#f£(20 mL) XM&m&Ltz 0 ^X^mm 

omniu mmtt&m(n.6 g,Bn&&mgk)*mfz 0 jr^20.5% o m 

£166. l"Co 

iH-NMR (300 MHz, CDCI3, TMS) d : 1.38 (s, 36H), 3.68 (s, 6H), 7.49 (s, 2 

H), 7.54 (s, 2H), 8.01 (d, 1H, J = 474.4 Hz). 

31P-NMR (121 MHz, CDCI3, 85%H3P04) d : 23. 57 (dquint, J = 474. 1 Hz, 14. 0 
Hz). 

X*5Hf C30H47O3P b LT 

ftmt; C: 74.04, H: 9.73, P:6.36. 

HifflHit; C: 74.13, H: 9.93, P:6.20. 
[0 0 19] 
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fcf* (3,5-^-tert-7^;V-4-^ h^v^-^) 7 << 

Wb5] 



7;V^>fi^T> atffc-fcy ->A(4.55 g, 3.0 Sfi)4)THF(25 mL)$gfc£gi& 
(25lC)T-305^r«^L/io h V * A (0.72 g, 3.1 fcflDx.*: 

Ik M?mT'lB#^^L^o ov^-e5t:tCT##^!J3-e^L/ilf^(3,5-v-tert 
-y^;V-4-^ Kv7x-;V)^7^ >yt**M K(3.0 g, 6.16 mmoL) £ J: 

7K*^';^^at^5^^a(o.28 g, i.2 s*)*JW^fotax.fc«, Mia-ci8B#K 

»#L;fco 3*Ct?7K(10 mU&flnx., ov^-e h;U^>(30 mL), 6M-HC1 (20 mL) £#0 
^at?30^W«#Lfe o EJfcifc*$MfcU 7W5«r >^>(30 mL)-C«| 

A^7h^77-f - (T;V5^- 25 g, n-^^>) T»fiSU; 0 Mm*^7° 

u mmit&wa.is *mz 0 wm9.e %„ M*i34 

.7*Co 

iH-NMR (300 MHz, CDCI3, TMS) S: 0.37-1.08 (m, 3H), 1.39 (s, 36H), 3.69 
(s, 6H), 6.23 (dq, 1H, J = 376.2 Hz, 6.78 Hz), 7.50 (d, 4H, J = 12.18 Hz 
). 

31P-NMR (121 MHz, CDC1 3 , 85%H 3 P0 4 ) 3: -3.33- -1.46 (m), -0.13-1.80 (m). 
[0 0 2 0] 



(S)-2,2'-tf^.[lf^ (3,5-^-tert-y^-/U-4-^ R->7i-^) *X7jy]-l 

,r-^±7^-)v 




##M5 
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7 ;v =f>#H£CT\ [1, (y 7 x^;v*^ 7 / )-x^ >]y^ 00^7 
^(48 mg, 0.1 MM:)t^MlX^J&Ltz(S)-2,2'-\£x {Y V ~7 )V*u * $ 
>*)Vfc~)Vjr*i/) -l.l'-lf ^7^(507 mg, 0.91 mmoL)fe<ttM, 4-^ TIP 
fcf v * n [2, 2, 2] * * ? > (620 rag, 6.0 <7)XM : MWL (5 mL) lc % ###IJ 4 T'^ 
j£ b tz fcf * (3, 5->>-tert- 7^ ;i/-4-^ f^y7x-^) * ^ "7 ^ ^ 
(1.03 g, 2.3 ^*)$r^-eJOx./i^ ^fiT30^TO^L^ o ov>-C110°C-ei 
53WmmWLfz 0 DMF£MJE^*U * / Jnx.T, iES^tK73 

7 mg, Mte^Mi) Zntzo i|X^69%o H£ 129.5°C 0 MUtm : [«1d = -232° (2 
5*0, c = 1.0, CHCI3) 

1H-NMR (300 MHz, CDCI3, TMS) d: 1.21 (s, 36H), 1.24 (s, 36H), 3.58 (s, 
6H), 3.64 (s, 6H), 6.64 (d, 2H, J = 7.60 Hz), 6.77 (d, 2H, J = 7.10 Hz), 
6.92-7.00 (m, 4H), 7.13-7.20 (m, 4H), 7.30-7.37 (m, 2H), 7.42-7.51 (m, 
2H), 7.77 (d, 2H, J = 6.91 Hz), 7.86 (d, 2H, J = 8.02 Hz). 
13C-NMR (75 MHz, CDCI3, CDCI3) d: 33.34, 33.49, 36.96, 37.19, 65.44, 65 
.53, 126.64, 127.23, 128.76, 128.80, 128.92, 131.84, 132.95, 134.51, 144 
.02, 160.37, 161.31. 

31 P-NMR (121 MHz, CDCI3, 85%H3P04) S: -15.02 (s). 
»S:fr#f (ESI-HR) ; wmm; 1189. 7332 

n®H&; 1189. 7350 (M-H) 
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[0 0 2 1] 

mmmi 

[It 7] 




Rh(cod>20Tf(4.27 mg, 0.0091mmoL) * 7 ~Ml mL)i#i£lw###!| 5 "C-g^ 
bfc(S)-2,2'-e^[e^ (3,5-^-tert-^;V-4-^ Kv7x^) 
y]-l,r-e-f7^;l/(l2.65 mg, 0.011 mmoL)£ x.7t^. M^(25t:)T'30^ 
m^LTto (Z)-«-T*febT^ Fv>^-^-h(0.10 g, 0.456 mmoL)<7)^ 

*y-M4 mL)?t^^±fSTM^L^Rhl|<«^^*p£, 7X*JEE1.0 MPa, 25°C 
-e24^Ftt^b^f oT^o SJSM-a-^&GC : CHIRASIL VAU 0.25mmX30 

m) KXM7E.U mmm>99.9%^ ft^Mj^ 91.43%ee(R)-efeo7^ 0 
[0 0 2 2] 

Jt^Jl 
Hfc8] 




Rh(cod)20Tf(4.27 mg, 0.0091mmoL) * y -Ml mQ^fr:: (S)-2,2'-tf* 
(^7x-;i/*^7^) -l,l'-lf^-7f-;V(6.79 mg, 0. 011 mmoL) ZUUZ-tzIk 
> ^(25 < C)'C30^m^L7to y^;i- (Z)-a-7-fef7^ >f-y - h (0. 1 
0 g, 0.456 mmoL)<7)y ^y-;l/(4 mL)^^JiIB-eM^ L£Rh|f flpA, 
Tk&EEl.O MPa, 25°C-e24^F B l7K*'fb^ J ffo7to £OS*i^£GC : CHIRA 

SIL VAU 0.25mmX30 m) KTfflfcU gg&2& >99.9%, 5fr^Jg 15.33%ee(R)-C 

tiiSE# 2003-3111901 



#M 2002-354341 



[0 0 2 3] 

*f&^^>2, 2 f -tT^ [e^ (3, 5- v-tert-r^;^-^ f^i/7x-;P)*77-f 
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mm 

O § W-fb^ i t <DX~ £ & „ 2, 2' -ex [ \£7s (3, 5-vMert-*7?- 

«M*o 
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1/E 



# m 
ft £ 



[000002934] 
1 9 9 2 ^ 1/3220 



